Support Tools for 1&M Decision-making:
Moving from the Ideal to the Real

By June C. Rugh and David 1.. Peterson
Editor’s Note: This article (the second in «
series of nwo) represents a research effort an tire
part of the Pacific Nortinvest Region to offer an
approach for developing a dvnamic, rechnically
rigorous inventory & monitoring program within
each park. Based on state-of-the-art methods
and analvses. it offers practical strategy and
stipport tools that will facilitate I&M program
development ameong parks.

With the help of the interdisciplinary plan-
ning team described inthe previous article (Park
Science, Full 1992), most parks will be ahle to
develop abroad inventory and monitoring (1&M)
“ideal” plan that encompasses a diversity of
projects.  However budgetary and personnel
constraints mean that decisions must be made
about the relative value and feasihility of vari-
ous projects within the overall plan. This is a
complex process involving a wide range of
issues and hundreds of individual decisions:
lacking a systematic approach. many of those
decisions may be made with limited knowledge
or by intuition alone. The support tools dis-
cussed here--the Analytic Hierarchy Process
and supporting software, Expert Choicel--are
the core of a new unalytical framework for [&M
planning, providing both strategic and technical
support {or resource managers,

The Analytic Hierarchy Process (AHP) 1s a
structured approach to decision-making that
allows resource managers (o incorporate a large
number of criteria and judgments including
those based on experiential knowledge or intu-
ition. Dectsion-makers are able to weigh the
contrihutions of each option and arrive at a final
assessment (or priority) that is both consistent
and defensible. Applied 10 1&M program
development. this approach focuses on three
specific steps: (1) Mennfy &M projects: (2)
Prioritire prajects; and (3) Maximize tota] 1&M
program value over all projects.

First, decision-makers identify potential 1&M
projects that would fulfill program objectives.
Second. these projects are prioritized based on
their total contribution to the &M program
goals, AHP is used as a systematic technique to
determine those priorities, which represent the
definuble vuiue each project brings to the pro-
gram as a whole. Third, hudget and personnel
himitations arc worked into program planning in
order to maximize the total 1&M program value
over all impiemented projects.

Park personnel need not be familiar with the
technical details of the AHP and related sofi-
ware; the regional 1&M coordinator would op-
erate the software. working with resource man-
agerstoderive model inputs and evaluate model
outputs. However some conceptual hackground
can clarify AHP's role in [&M planning. The
principal ideas of AHP are (1) the use of hierar-
chies to structure decision-making, and (2) the
application of judgement measures and formal
mathematics to express and quantify individual
preferences.

As a basic paradigm. the hierarchy is par-
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ticularly useful because it is stable. resisting
disruptions: it accommaodates additions easily:
its components can be armanged in a modular
fashion, allowing efficient moditications. and
finally. the hierurchy is capable of incorporating
4 large number of clements economically.

To construct a hierarchy. a primasy goal s
placed at the top. For cxample, the goal in
Figure 2 is to choose the most desirable car: the
criteria forthis decision are initial cost, mainte-
nance costs. fuel costs, resale value, status,
comfort. and reliabitity. (Additional tiers of
suberiteria would he added in a more involved
case.) Alrernatives are 1he actual car models
heing considered and compared: VW. Honda,
Chevy. and Cadillac.

Pairwise comparisons among hierarchy ele-
ments at any level provide a ratio scale ranking
of these elements. First, the main eriteria are
compared with respect to the goal. Here, per-
sonal judgment comes into play: the decision-
maker enters judgments as to the relative value
of initial cost vs. maintenance costs, initial cost
vs.resale value. and so on. Thus. the initial cost
might be judged to be moderately more impor-
tant than maintenance costs.

The next step is to compare the alternatives
with respect to each criterion: the user records
judgments for VW vs. Honda with respect to
initial cost. and so forth. Throughout this pro-
cess, the more subjective elements such as intu-
ition, experience. or personal preference
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Conceptual overview of the inventory and monitoring process in natural park areas.
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allocation of resources. Similarly. a cost-ben-
efit approach--whercin projects with the best
economic payoff gamer the higbest rankings--
falls short by not including other constraints,
such as personnel time.

Schmoldt et al. (1992) have formulated an
integer programming modcl which. by combin-
ing AHP and linear programming. maximizes
total program value, subject to specified con-
straints. With technical support from the &M
team, resource managers would enter the nini-
mum constraints {budget and personnel limita-
tions) into the mathematical formulation. Other
constraints, such as restrictions on project tim-
ing, could be factored in as well. For example,
i a particular project to analyze snow chemistry
should not be pertormed uniil a geographic
survey of snow has been completed, then those
constraints would be added to the formulation.

As the final step in the resource allocation
process. priority values estimated from the AHP
exercise would be used as coefficients in the
integer programming model.

Asinany optimization procedure, the results
of this “constrained optimization™ approach will
be only as reaiistic as the parameter values used
in the calculations. More accurate budget or
personnel estimates, or revised value judgments,
canalter the emerging 1&M program. Repeated
use of this process will insure that results are
acceptable and stable.

! Tradenames are used for information
purposes only. No endorsement by the U.S.
Department of the Interior is implied.
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